The Plasma Homocysteine/Creatinine Ratio Can Be Used to Study the Implication of (C677T) MTHFR Genetic Variants in Homocysteine Homeostasis
To the Editor:
As discussed in a recent review (1 ) , it is accepted that the determinants of total plasma homocysteine are numerous. The usual factors involved are age, sex, nutritional status, renal function, and genetic status. In this study, we sought to discriminate the influence of the C677T mutation of the methylenetetrahydrofolate reductase (MTHFR) gene on plasma total homocysteine. We studied a healthy French population (n ϭ 78) with serum folate (9.4 Ϯ 3.2 g/L, mean Ϯ SD) and plasma creatinine (79.7 Ϯ 12.8 mol/L) values within the references intervals and of known age, sex, and MTHFR genetic status (41 women, ages 38.2 Ϯ 9.9 years, TT variant ϭ 6; 37 men, ages 38.4 Ϯ 9.8 years, TT variant ϭ 5). Before entering the study, participants gave written informed consent; they also reported no intake of vitamin B 6 , B 12 , or folate supplements.
We measured the total plasma homocysteine concentration with an HPLC assay that used fluorometric detection [ammonium 7-fluorobenzo-2-oxa-1,3-diazole-4-sulfonate (SBDF)] and 3-mercapto-1,2-propanediol as internal standard, using a method derived from Vester and Rasmussen (2 ) . Using this method, we measured the sum of homocysteine, homocystine, and homocysteine-cysteine mixed disulfides, free and protein-bound. Serum folate was measured using a commercially available kit (Magic-Lite folate; Ciba-Corning). Serum creatinine was assayed with an alkaline picrate method on a Hitachi 747 (crea-sys3; Boehringer-Mannheim). MTHFR genotypes were determined by PCR amplification followed by digestion of the amplification products by the restriction enzyme HinfI, as described by Frost et al. (3 ) . Stat-View software for the Macintosh was used for the statistical calculations (ANOVA, Fisher test, and linear regression). All statistical tests were two-tailed at the 5% level. The results are presented in Table 1 and expressed as the mean Ϯ SD.
We confirmed that total plasma homocysteine and creatinine concentrations are higher in men than in women (21.7%, P Ͻ0.0001; and 21.3%, P Ͻ0.0001, respectively). However, this sex difference disappeared when the homocysteine/creatinine ratio was evaluated. The homocysteine/creatinine ratio was also independent of age (P ϭ 0.215) and serum folate concentration (P ϭ 0.095).
Our results indicated that total plasma homocysteine (22%, P ϭ 0.006) and the homocysteine/creatinine ratio (22.6%, P ϭ 0.001) were higher in healthy individuals homozygous for the TT variant than in heterozygous CT individuals and CC wild-type individuals. The plasma homocysteine differences observed were independent of plasma creatinine concentration. Moreover, the folate status in the homozygous TT group was not different from the other groups (CT and CC).
These results in a healthy population homogeneous for the usual homocysteine determinants (age, sex, and folate status) suggest that the C677T polymorphism of the MTHFR gene is an independent variable in total plasma homocysteine determination normalized to the creatinine concentration.
Clinical studies usually include unbalanced series of patients who differ in gender and/or age. Thus, we propose the use of the homocysteine/creatinine ratio to isolate from these two variables the involvement of the C677T variant in hyperhomocysteinemia observed among patient groups.
The homocysteine/creatinine ratio could be a tool to study homocysteine homeostasis in some pathological conditions such as neural tube defects and vascular diseases.
